Purpose. To review 6 cases of periprosthetic distal femoral fracture during total knee arthroplasty (TKA). Methods. Of 778 women and 691 men who underwent primary TKAs using posterior-stabilised (n=1240), cruciate-retaining (n=165), or semiconstrained (n=64) implant, 5 women and one man with a mean age of 73.3 years and a mean body mass index of 31.6 kg/m 2 sustained an intra-operative periprosthetic distal femoral fracture and were followed up for a mean of 12.8 (range, 2-39) months. Results. Respectively in patients with a posteriorstabilised, cruciate-retaining, or semi-constrained implant, the intra-operative fracture rates were 0.32%, 0%, and 3.13%. For women, the respective rates were 0.46%, 0%, and 5.10%. Intra-operative fracture was 9.69 times (p=0.03) more likely to occur in patients with a semi-constrained implant than those with a posterior-stabilised implant, and was 4.44 times (p=0.22) more likely to occur in women than in men. Half of the fractures occurred during the trial phase Distal femoral fracture during primary total knee arthroplasty
when the tibia was reduced onto the femur, and half during final prosthesis implantation. Conclusion. Distal femoral fracture during primary TKA is rare and associated with the use of a semiconstrained implant. Preserving as much bone in the distal femur is advised.
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arthroplasty, replacement, knee; intraoperative complications introduction Distal femoral fracture during total knee arthroplasty (TKA) may occur if too little bone is left in the medial or lateral femoral condyle after box cut. 1 Preserving bone stock is essential in posterior-stabilised TKA. 2 This study reviewed 6 cases of periprosthetic distal femoral fracture during TKA.
MATERIALS AND METHODS
This study was approved by the institutional review board. Records of 778 women and 691 men Vol. 23 No. 2, August 2015 Distal femoral fracture during primary TKA 203 who underwent primary TKA from August 2010 to August 2012 by 2 surgeons using the Stryker Triathlon system with a posterior-stabilised (n=1240), cruciate-retaining (n=165), or semi-constrained (n=64) implant were reviewed. Five women and one man with a mean age of 73.3 (standard deviation [SD], 7.2) years and a mean body mass index of 31.6 (SD, 9.6; range, 23.7-50.1) kg/m 2 sustained an intraoperative periprosthetic distal femoral fracture and were followed up for a mean of 12.8 (range, 2-39) months ( Table 1) .
results
Respectively in patients with a posterior-stabilised, cruciate-retaining, or semi-constrained implant, the intra-operative fracture rates were 0.32% (95% confidence interval [CI], 0.09-0.86%), 0%, and 3.13% (95% CI, 0.24-11.67%). For women, the respective rates were 0.46% (3/657) [95% CI, 0.09-1.40%], 0%, and 5.13% (2/39) [95% CI, 0.52-17.8%]. Intraoperative fracture was 9.69 (p=0.03, Fisher's exact test) times more likely to occur in patients with a semiconstrained implant than in those with a posteriorstabilised implant, and was 4.44 (p=0.22, Fisher's exact test) times more likely to occur in women than in men. Half of the fractures occurred during the trial phase when the tibia was reduced onto the femur, and half during final prosthesis implantation.
discussion
Periprosthetic distal femoral fracture during TKA is rare and may be associated with poor technique, female gender, and box cut dimension. [1] [2] [3] The reported incidence may be under-estimated, as a clinically insignificant fracture may be missed. Risk factors for patellar fracture during revision knee surgery include weakened bone secondary to concurrent osteolysis, avascular necrosis, and comorbidities (osteoporosis and rheumatoid arthritis). 4 Final prosthesis placement is associated with lateral tibial cortical fracture during primary TKA. 5 Patients with severe varus/valgus deformity requiring a semi-constrained implant are at higher risk of intra-operative fracture, as more bone is resected and the box cut is larger ( Table 2) . Poor technique (box cuts placed excessively medial or lateral) is responsible for 4.4% (40/898) of intraoperative intercondylar fractures. 1 Technique change and implant adjustment decrease this rate to 0.2% (1/532). 1 In some implant designs, more than twice as much bone is resected from the intercondylar notch, and this results in a decreased segment of bone to bridge the femoral diaphysis and medial or lateral femoral condyle (Insall Burstein II: 12.7 cm 3 , Sigma: 13.5 cm 3 , Genesis II: 5.9 cm 3 , Legacy: 11.8 cm 3 , and Optitrack: 9.7 cm 3 ). 2 An excessive box cut size in elderly women with posterior-stabilised TKA is associated with medial or lateral condyle fracture. 3 The relative risk for intra-operative distal femoral fracture is 4.74 when comparing a posterior-stabilised implant with a cruciate-retaining implant. 3 Intraoperative fractures most commonly occur during exposure and bone preparation or component trial testing. 3 21% of such fractures in a posterior-stabilised implant require revision TKA. 3 A biomechanical study is needed to evaluate a progressively decreasing condylar or intercondylar bone stock at the distal femur. As the proportion of the box cut to the overall distal femur area increases, the risk for intraoperative periprosthetic fracture increases. The use of a cruciate-retaining implant (to preserve more bone stock) or cruciate-sacrificing implant with a deep dish (posterior-stabilised) polyethylene liner is suggested.
conclusion
Distal femoral fracture during primary TKA is rare and associated with the use of a semi-constrained implant. Preserving as much bone in the distal femur is advised.
